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(57) ABSTRACT

In a connector {itting structure, one connector 1ncludes an
inner housing, having lock arms, and an outer housing
having a slider slidably mounted therein. The other connec-
tor includes a housing, and engagement projections for
abutment against the slider and for respectively elastically
deforming the lock arms are formed on this housing. Second
retaining portions, which are engageable respectively with
first retaining portions formed on the one connector, are
formed respectively on engagement arms 16 provided at a
second slide member of the slider. Stoppers, which prevent
the cancellation of the engagement of the first retaining
portions with the second retaining portions before starting
the connector {fitting operation, are formed on a first slide
member of the slider.

7 Claims, 11 Drawing Sheets
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FIG. 5
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FIG. 7
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(PRIOR ART)

FIG. 8
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1
CONNECTOR FITTING STRUCTURE

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1nvention relates to a connector fitting structure in
which a pair of male and female connectors are fittingly
connected together.

The present application 1s based on Japanese Patent
Application No. 2000-49746, which 1s imncorporated herein
by reference.

2. Description of the Related Art

Usually, many electronic equipments are mounted on a
vehicle such as an automobile, and wvarious cables for
supplying electric power to these equipments and for con-
trolling these equipments, as well as male and female
connectors for connecting these cables, have been exten-
sively used. Such male and female connectors have dura-
bility and a waterproof function so as to be suitably used in
a severe environment, 1n which vibrations and submergence
are encountered, and besides the male and female connectors
are so constructed that a wire harness or the like can be
casily attached to and detached from the connectors during
an assembling process and at the time of maintenance.

One example of conventional connector fitting structures
will be described with reference to FIGS. 8 to 11. As shown
in FIG. 8, a male connector (one connector) 60 of the
connector {itting structure 51 includes an inner housing 62,
which has terminal receiving chambers for respectively
receiving a predetermined number of socket contacts, and 1s
open to the front side thereof, and an outer housing 61
covering the outer periphery of the inner housing 62.

The outer housing 61 includes a slider receiving portion
63 for receiving a slider 70, and guide grooves 65 for
respectively guiding opposite side portions of the slider 70
are formed respectively at opposite side portions of the
slider receiving portion 63, that 1s, 1n 1nner surfaces of
opposite side walls of the outer housing 61. Within the slider
receiving portion 63, lock arms 66, each having a free end
(front end in a connector fitting direction), are formed
integrally on the mner housing 62.

A housing lock 68 for retaining engagement with an
engagement projection 93 on a female connector (the other
connector) 90 is formed on an upper surface of each lock
arm 66 at the distal end therecof. An 1nsertion space 66a for
allowing the insertion of a pressing rib 92 on the female
connector 90 1s formed between the distal end portions of the
lock arms 66. A pressing portion 69, which is pressed when
canceling the fitting connection, 1s formed on central por-
tions of the lock arms 66.

A pair of retaining arms 67 for temporarily preventing the
rearward movement of the slhider 70 are provided respec-
fively 1in opposite side spaces 63a of the slider receiving
portion 63 disposed at a rear portion of the housing 1n the
connector fitting direction.

The slider 70 comprises a first slide member 71, a second
slide member 76 engaged with a rear portion of the first slide
member 71, and compression springs 83 held 1n the second
slide member 76.

The first slide member 71 includes a pair of rearwardly-
extending stopper arm portions 73 and 73, which are
engaged respectively with front ends of the compression
springs 83, and an interconnecting portion 74 interconnect-
ing these arm portions. An abutment portion 75, against
which the pressing rib 92 on the female connector 90, can
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abut, 1s formed at the 1nterconnecting portion 74. A pair of
slide grooves 72 and 72 for allowing the movement of
engagement arm portions 78 of the second slide member 76
are formed 1n opposite ends of the interconnecting portion
74, respectively.

The second slide member 76 has forwardly-extending
retaining portions 77. The retaining portions 77 can be
engaged respectively with the housing locks 68, formed
respectively at the distal ends of the lock arms 66, during a
connector fitting operation. A passage notch 77a for allow-
ing the passage of the pressing rib 92 of the female con-
nector 90 1s formed between front ends of the retaining
portions 77. An operating portion 79, which 1s pressed when
canceling the fitting connection, 1s formed at an upper
portion of the second slide member 76 at a widthwise-
central portion thereof, and this operating portion 79 covers
the pressing portion 69 of the lock arms 66 1n overlying
relation thereto.

For assembling the slider 70, the compression springs 83
are 1nserted respectively mto spring receiving chambers 81
in the second slide member 76, and then the stopper arm
portions 73 of the first slide member 71 are mserted into the
spring receiving chambers 81, respectively. The engagement
arm portions 78 are engaged respectively with retaining
surfaces 73a of the stopper arm portions 73, thereby com-
bining the first and second slide members 71 and 76 together
into a unitary form. The slider 70, thus assembled mito a
unitary form, 1s inserted mto the male connector 60 from the
front side thereof, and 1s pushed until the rear end of the
second slide member 76 1s brought into retaining engage-
ment with retaining projections 674 of the retaining arms 67.

The female connector 90 has a housing insertion port 94
open to the front side thereof. The pressing rib 92 for
abutment against the abutment portion 75 of the first slide
member 71 1s formed upright on a housing 91. The pair of
engagement projections 93 for respectively elastically
deforming the lock arms 66 are formed respectively on both
side surfaces of the pressing rib 92 at the front end thereof.

Next, the operation for fitting the male and female con-
nectors 60 and 90 together will be described.

When the fitting operation 1s started as shown 1n FIG. 9,
the pressing rib 92 of the female connector 90 passes
through the passage notch 77a (see FIG. 8), and the front end
of the pressing rib 92 abuts against the abutment portion 75
of the first slide member 71.

When the fitting operation further proceeds, the pressing
rib 92 of the female connector 90, while pressing the first
slide member 71, enters the insertion space 664 (see FIG. 8)
between the lock arms 66 of the male connector 60. At this
fime, the engagement projections 93, formed at the front end
of the pressing rib 92, are brought into sliding contact with
slanting surfaces of the housing locks 68, formed respec-
tively at the distal ends of the lock arms 66, respectively, so
that the distal end portions of the lock arms 66 are displaced
toward the housing 91 of the female connector 90. As a
result, the distal ends of the housing locks 68 are engaged
respectively with the retaining portions 77 of the second
slide member 76, thereby preventing the sliding movement
of the second slide member 76, as shown 1n FIG. 10.

When the {fitting operation further proceeds, the first slide
member 71 1s pushed by the pressing rib 92, and therefore
1s moved rearward. At this time, the engagement arm
portions 78 of the second slide member 76 are mtroduced
respectively into the slide grooves 72 (see FIG. 8) in the first
slide member 71. Thus, the first slide member 71 1s moved
while the second slide member 76 is stopped, and therefore
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the compression springs 83 in the second slide member 76
are compressed, and a restoring force for resiliently restoring
the compression spring 83 into its original condition 1is
produced 1n each compression spring 83.

If the fitting operation 1s stopped 1n a hali-fitted condition
in which the housing locks 68 of the male connector 60 are
not completely engaged respectively with the engagement
projections 93 of the female connector 90, the first slide
member 71 1s pushed back 1n a disengaging direction
(opposite to the connector fitting direction) by the restoring
force of the compression springs 83. Therefore, the hali-
fitted condition can be casily detected.

Then, when the fitting operation further proceeds against
the bias of the compression springs 83, the engagement
projections 93 of the female connector 90 slide respectively
past the housing locks 68 formed respectively at the distal
ends of the lock arms 66, as shown 1n FIG. 11. At this time,
the lock arms 66 are elastically restored into their original
shape. As a result, the engagement of the distal end of each
housing lock 68 with the retaining portion 77 1s canceled, so
that the housing lock 68 1s engaged with the rear end of the
engagement projection 93. Namely, the male connector 60
and the female connector 90 are completely fitted together,
and contacts 64 1n the male connector are completely
clectrically connected respectively to contacts 95 1n the
female connector.

For canceling the completely-fitted condition shown in
FIG. 11, the operating portion 79 of the second slide member
76 1s pushed back by the finger or other against the bias of
the compression springs 83 to a position where this operat-
ing portion 79 covers the pressing portion 69 of the lock
arms 66. In this condition, the operating portion 79 1s
pressed to depress the pressing portion 69, so that the
housing locks 68 of the lock arms 66 are displaced down-
ward (in the drawings). As a result, the engagement of the
housing locks 68 with the engagement projections 93 1is
canceled. At this time, the first slide member 71 1s pushed
forward by the restoring force of the compressed compres-
sion springs 83. As a result, the female connector 90 1is
pushed back 1n the disengaging direction through the press-
ing rib 92 abutted against the abutment portion 75 of the first
slide member 71.

In the above conventional connector fitting structure 51,
the slider 70 1s mounted in the shider receiving portion 63 of
the male connector 60, and 1n this condition, the restoring
force 1s slightly produced in the compression springs 83
before the fitting operation 1s started. Therefore, the retain-
ment of the second slide member 76 by the retaining
projections 67a of the retaining arms 67 was sometimes
canceled by vibrations or other developing during the trans-
port of the product, so that the second slide member 76 1s
moved rearward (right in FIG. 9) by the resilient force of the
compression springs 83. If the second slide member 76 1s
thus moved, the second slide member 76 must first be
pushed back to its initial position (shown in FIG. 9) when
starting the fitting operation, and therefore the fitting opera-
fion 1s cumbersome.

SUMMARY OF THE INVENTION

The present invention has been made under the above
circumstances, and an object of the 1nvention is to provide
a connector fitting structure 1n which a half-fitted condition
of a pair of male and female connectors can be positively
detected, and besides the fitting operation can be casily
carried out.

The above object of the invention has been achieved by a
connector fitting structure comprising a first connector hav-
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4

ing an 1inner housing opening to a front side thereof, an outer
housing covering the inner housing and a lock arm provided
on the mner housing;

a second connector fitted and connected to the first
connector and having an engagement projection;

a slider comprising, a first slide member for sliding within
the connector 1n a connector fitting direction, a second
slide member engaged with a rear portion of the first
slide member, and an resilient member for urging the
first and second slide members away from each other;

wherein at least one part of the second slide member 1s
engaged with at least one part of the first connector to
thereby retain the second slide member 1n its 1nitial
position and a stopper means provided on the fist slide
member for preventing the cancellation of the engage-
ment between the parts of the second slide member and
the first connector before the connector fitting
operation, and

wherein, the engagement projection of the second con-
nector urges the first slider member and deforms elas-
tically the lock arm to thereby prevent tentatively the
second slide member from moving, whereby the first
slide member 1s moved relatively to the second slide
member and the first connector to thereby unlock the
stopper means and disengage the engagement between
the parts of the second slide member and the first
connector by an abutment of a part of the first connector
to the second shiding member 1n accordance with the
connector fitting operation.

In the above connector fitting structure, when the slider 1s
disposed 1n 1ts 1nitial position where the second retaining
portion of the second slide member is retained by the first
retaining portion of the one connector before the operation
for fitting the male and female connectors together 1s started,
the stopper of the first slide member prevents the cancella-
tion of the engagement of the first retaining portion with the
second retaining portion. Therefore, the second slide mem-
ber can be positively prevented from being moved before
starting the fitting operation, and therefore 1t 1s not necessary
to push the second slide member back to 1ts 1nitial position,
and the fitting operation can be carried out easily and
rapidly.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a cross-sectional view of one preferred embodi-
ment of a connector fitting structure of the invention, show-
ing a condition before two connectors are fitted together;

FIG. 2 1s an exploded, perspective view showing the
construction of a slider;

FIG. 3 1s a perspective view showing a condition in which
the slider 1s mounted 1n the male connector;

FIG. 4 1s a cross-sectional view, showing a condition 1n
which the fitting of the male and female connectors relative
to each other 1s 1nitiated;

FIG. § 1s a cross-sectional view, showing a half-fitted
condition of the male and female connectors;

FIG. 6 1s a cross-sectional view, showing a completely-
fitted condition of the male and female connectors;

FIG. 7 1s a cross-sectional view, showing a process of
canceling the fitted condition of the male and female con-
nectors;

FIG. 8 1s an exploded, perspective view of a conventional
connector fitting structure;

FIG. 9 1s a cross-sectional view of the conventional
connector {fitting structure, showing a condition before a
connector fitting operation 1s started;



US 6,494,732 B2

S

FIG. 10 1s a cross-sectional view of
structure of FIG. 9, showing a half-fi

FIG. 11 1s a cross-sectional view of the connector {itting
structure of FIG. 9, showing a completely-fitted condition.

DETAIL DESCRIPTTION OF THE PREFERRED
EMBODIMENTS

One preferred embodiment of the present mnvention will
now be described 1n detail with reference to the drawings.
FIG. 1 1s a cross-sectional view of a connector fitting
structure of this embodiment, showing a condition before
two connectors are fitted together, FIG. 2 1s an exploded,
perspective view showing the construction of a slider of the
connector fitting structure of FIG. 1, and FIG. 3 1s a
perspective view showing a condition in which the shider 1s
mounted 1n the male connector of FIG. 2.

FIG. 4 1s a cross-sectional view of the connector {itting,
structure of FIG. 1, showing a condition 1n which the fitting
of the connectors relative to each other 1s 1nitiated, FIG. 5 1s
a cross-sectional view of the connector fitting structure of
FIG. 1, showing a half-fitted condition of the connectors,
FIG. 6 1s a cross-sectional view of the connector fitting
structure of FIG. 1, showing a completely-fitted condition of
the connectors, and FIG. 7 1s a cross-sectional view of the
connector fitting structure of FIG. 1, showing a process of
canceling the fitted condition of the connectors.

the connector fitting
ted condition; and

As shown 1n FIG. 1, the connector fitting structure 1
comprises the male connector (one connector) 2, the female
connector (the other connector) 3, and the slider 4.

The male connector 2 includes an inner housing 24, which
has terminal receiving chambers 7 for respectively receiving
a predetermined number of socket contacts 6, and 1s open to
the front side thereof, and a hood-like outer housing 5
covering the inner housing 2a. A shider receiving portion 11
1s formed between an 1nner surface of the outer housing 5
and a surface (an upper surface of an upper wall in the
drawings) of the inner housing 2a. Lock arms 8, each having
a free end (front end in a connector fitting direction), are
formed integrally on the upper surface of the inner housing
2a 1n a cantilever manner. A housing lock 8a 1s formed on
an upper surface of each lock arm 8 at a distal end thereof.
A pressing portion 8b 1s formed on central portions of the
lock arms 8. An insertion space 13 i1s formed between the
lower surfaces of the lock arms 8 and the upper surface of
the mner housing 2a. A seal member 14 1s fitted on the outer
periphery of the mner housing 2a.

First retaining portions 15, each 1n the form of a projec-
tion or a hook, are formed on the inner surface (a lower
surface of an upper wall in the drawings) of the outer
housing 5. These first retaining portions 15 are engaged with
second retaining portions 16a of the slider 4 (described
later), respectively.

As shown 1n FIG. 2, the slider 4 comprises a first slide
member 21 for sliding movement 1 a connector fitting
direction within the outer housing 5, and a second shide
member 22 engaged with a rear portion (in the connector
fitting direction) of the first slide member 21. The slider 4
further comprises compression springs (resilient members)
23 and 23 urging the first and second slide members 21 and
22 away from each other.

The first slide member 21 includes a pair of rearwardly-
extending stopper arm portions 24 and 24, and an intercon-
necting portion 25 interconnecting these stopper arm por-
tions 24 and 24 at front ends (in the connector fitting
direction) thereof. An abutment portion 27 is formed at that
surface (lower surface in the drawings) of the interconnect-
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6

ing portion 25 which faces the inner housing when the slider
1s mounted 1n the outer housing 3, the abutment portion 27
being disposed immediately adjacent to the front end of the
interconnecting portion 25. A slide groove 29 1s formed 1n
the lower surface (in the drawings) of the rear end portion of
the 1nterconnecting portion 25, and this slide groove 29
prevents the second slide member 22 from interfering with
the interconnecting portion 25 when the first and second
slide members 21 and 22 approach each other during the
fitting operation. An auxiliary retamning surface 24a 1is
formed on an upper surface (in the drawings) of each stopper
arm portion 24, and a stopper projection (stopper) 30 is
formed on the upper surface (in the drawings) of the stopper
arm portion 24 at a rear end thereof. A retaining projection
43, which retains the front end of the compression spring 23,
is formed at a lower portion (in the drawings) of each
stopper arm portion 24.

The second slide member 22 has forwardly-extending,
retaining portions 31. The retaining portion 31 can be
engaged respectively with the housing locks 8a during the
connector fitting operation. A passage notch 31a 1s formed
between front ends of the retaining portions 31. An operating
portion 32 is formed at that side (upper side in the drawings)
of the second slide member 22 which faces an operating
notch 5a 1n the outer housing 5 when the slider 1s mounted
in the outer housing 5. A pair of forwardly-extending aux-
iliary arms 28 and 28 are formed at the upper side (in the
drawings) of the second slide member 22. An auxiliary
retaining projection 28a for retaining engagement with the
corresponding auxiliary retaining surface 24a of the first
side member 21 1s formed at a distal end of each auxiliary

arm 28.

A pair of forwardly-extending first engagement arms 16
and 16 are formed at the upper side (in the drawings) of the
second slide member 22. The second retaining portion 16a
in the form of a projection or a hook 1s formed on an upper
surface (in the drawings) of each first engagement arm 16 at
a distal end thereof.

The operating notch 5a is formed in the upper wall (in the
drawings) of the outer housing 5 of the male connector 2,
and the operating portion 32 can be operated from the
exterior through this operating notch 5a4. Guide grooves 12
for respectively guiding opposite side portions of the slider
4 are formed respectively 1n 1nner surfaces of opposite side
walls of the outer housing §. Within the slider receiving
portion 11, a side space 11a 1s formed between each lock arm
8 and the mner surface of the outer housing 5.

For assembling the slider 4, the compression springs 23
are 1nserted respectively into fitting grooves 41, formed
respectively 1n the opposite side portions of the second slide
member 22, in a direction of arrow a (in the drawings), and
one ends of these compression springs 23 are held respec-
fively by retaining projections 42 formed respectively at
inner ends of the fitting grooves 41. In this condition, the
first slide member 21 1s moved toward the second slide
member 22 in a direction of arrow (in the drawings), and the
retaining projections 43 of the first slide member 21 are
inserted into the other ends of the compression springs 23,
respectively. Then, the auxiliary retaining projections 28 of
the second slide member 22 are retainingly engaged respec-
tively with the auxiliary retaining surfaces 24a of the first
slide member 21, thereby combining the first and second
slide members 21 and 22 together into a unitary form so that
the first and second slide members 21 and 22 can move
toward and away from each other along the connecting
fitting direction.

When the assembled slider 4 1s moved in a direction of
arrow A (in the drawings), and is inserted into the slider
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receiving portion 11 of the male connector 2, the operating
portion 32 1s brought 1nto contact with the inner surface of
the upper wall of the outer housing 5 to be deformed
downwardly (in the drawings), and further slides on this
mner surface i this deformed condition. Then, when the
operating portion 32 reaches the operating notch 54, this
operating portion 32 1s elastically restored into its original
shape. Therefore, whether or not the slider 4 has been
properly mounted 1n the outer housing can be confirmed
from the condition of the operating portion 32.

When the slider 4 1s completely mounted 1n the outer
housing § as shown in FIG. 3, the operating portion 32 1is
exposed to the exterior through the operating notch 5a. Also,
the mterconnecting portion 25 of the first slide member 21
and the abutment portion 27 are exposed to the front side of
the outer housing 3.

Referring back to FIG. 1, when the slider 4 1s mounted in
the slider receiving portion 11, the first retaining portions 15
of the outer housing § are engaged respectively with the
second retaining portions 16a of the second slide member
22, thereby preventing the second slide member 22 from
moving toward the rear end (right end in the drawings) of the
slider receiving portion 11. Each stopper projection 30 of the
first slide member 21 supports that portion of a lower surface
(in the drawings) of the corresponding first engagement arm
16 (of the second slide member 22) facing away from the
second retaining portion 16a, thereby preventing the
engagement of the first retaining portion 15 with the second
retaining portion 16a from being accidentally canceled.
Here, the stopper projection 30 abuts against that portion of
the first engagement arm 16 disposed 1n the vicinity of an
extension line of the area of engagement between the first
retaining portion 15 and the second retaining portion 16a.

The second slide member 22 has a second engagement
arm 33 of an elastic nature formed below (in the drawings)
the operating portion 32. The second engagement arm 33
serves to prevent the withdrawal of the slider 4 mounted 1n
the slider receiving portion 11, and has a third retaining
portion 33a formed at a distal end thereof. The third retain-
ing portion 33a 1s abutted against the pressing portion 85,
thereby preventing the withdrawal of the shider 4.

The female connector (the other connector) 3 includes a
housing 34 into which pin contacts 35 project in the con-
necting fitting direction. A plate-like pressing rib 26 for
abutment against the abutment portion 27 of the first slide
member 21 1s formed upright on the housing 34, and extends
in the connector fitting direction. Engagement projections 36
are formed respectively on both sides of the pressing rib 26
at a front end thereof.

Next, the operation for fitting the male and female con-
nectors 2 and 3 together will be described.

When the fitting operation is initiated in the condition
shown 1n FIG. 1, the pressing rib 26 of the female connector
3 passes through the passage notch 31a (see FIG. 2) 1n the
second slide member, and the front end of the pressing rib
26 abuts against the abutment portion 27 of the first slide
member 21. When, the fitting operation further proceeds, the
pressing rib 26 pushes the first slide member 21 toward the
rear end of the slider receiving portion 11. At this time, the
stopper projections 30 of the first slide member 21 are also
moved toward the rear end of the slider receiving portion 11,
and therefore each stopper projection 30 ceases to support
that portion of the lower surface (in the drawings) of the
corresponding first engagement arm 16 (of the second slide
member 22) facing away from the second retaining portion

164, as shown 1n FIG. 4.
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Also, at this time, the engagement projections 36, formed
at the front end of the pressing rib 26, are brought into
sliding contact with slanting surfaces of the housing locks
8a, formed respectively at the distal ends of the lock arms 8,
respectively, so that the distal end portions of the lock arms
8 are clastically deformed toward the housing 34 of the
female connector 3 (that 1s, downwardly in the drawings).
As a result, the retaining portions 31 of the second shide
member 22 are engaged respectively with the distal ends of
the housing locks 8, thereby preventing the second slide
member 22 from moving toward the rear end of the slider
receiving portion 11, as shown 1n FIG. 4. On the other hand,
the first slide member 21 1s pushed toward the rear end of the
slider recerving portion 11. Thus, the first slide member 21
1s moved while the second slide member 22 1s stopped, and
therefore the compression springs 23 (see FIG. 1) in the
second slide member 22 are compressed, and a restoring
force for resiliently restoring the compression spring 23 into
its original condition 1s produced 1n each compression spring
23. If the fitting operation 1s stopped in a half-fitted
condition, the first slide member 21 and the female connec-
tor 3 are pushed back in a disengaging direction (opposite to
the fitting direction) by the restoring force of the compres-
sion springs 23. Therefore, the half-fitted condition can be
casily detected.

Then, when the fitting operation further proceeds, a rear
end 25a (serving as engagement canceling means) of an
upper wall of the mterconnecting portion 25 of the first shide
member 21 slides over slanting surfaces 165 formed respec-
fively at the front ends of the second retaining portions 164.
As a result, the distal end portions of the first engagement
arms 16 are elastically deformed downwardly as shown 1n
FIG. 5, and the second retaining portions 16a are inserted
into the slide groove 29. Then, the engagement of each
second retaining portion 16a with the corresponding first
retaining portion 15 1s canceled.

When the fitting operation further proceeds, the engage-
ment projections 36 slide respectively past the housing locks
8a, so that the lock arms 8 are elastically restored into their
original shape, as shown 1n FIG. 6. As a result, the engage-
ment of the distal end of each housing lock 8a with the
retaining portion 31 1s canceled, so that the housing lock 8a
1s engaged with the rear end of the engagement projection
36. Also, the engagement of each first retaining portion 15
with the corresponding second retaining portion 16a 1s
completely canceled, so that the whole of the slider 4 is
moved toward the rear end of the slider receiving portion 11
by the restoring force of the compression springs 23. As a
result, the male connector 2 and the female connector 3 are
completely fitted together, and the contacts in the male
connector are completely electrically connected respectively
to the contacts 1n the female connector.

Next, the operation for canceling the fitted condition of
the male and female connectors 2 and 3 will be described.

For canceling the fitted condition, the operating portion
32, shown in FIG. 6, is pushed toward the front end (left end
in the drawings) of the slider receiving portion 11 by the
finger or other against the bias of the compression springs
23. As a result, the slanting slide surface 16b of each second
retaining portion 16a slides on a similarly-slanting slide
surface 154 of the corresponding {first retaining portion 135.
At this time, each first engagement arm 16 of the second
slide member 22 1s easily elastically deformed since that
portion of the lower surface (in the drawings) of the first
engagement arm 16, facing away from the second retaining
portion 164, 1s not supported by the stopper projection 30,
and therefore the second retaining portion 16a slides past the
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first retaining portion 15, as shown m FIG. 7. Also, the third
retaining portion 33a of the second engagement arm 33
slides over the pressing portion 8b of the lock arms 8, so that
the lock arms 8 are elastically deformed downwardly (in the
drawings), and therefore the engagement of the housing lock
8a (formed at the distal end of each lock arm 8) with the
corresponding engagement projection 36 1s canceled. At this
time, the first slide member 21 1s pushed back toward the
front end of the slider receiving portion 11 by the restoring
force of the compressed compression springs 23. As a resullt,
the female connector 3 1s pushed back 1n the disengaging
direction.

In the connector {fitting structure 1, when the slider 4 1s
disposed 1n 1ts 1nitial position where the second retaining
portions 16a of the second slide member 22 are retained
respectively by the first retaining portions 15 of the male
connector 2 before the operation for fitting the male and
female connectors 2 and 3 together 1s started, each stopper
projection 30 of the first slide member 21 prevents the
cancellation of the engagement of the first retaining portion
15 with the second retaining portion 16a. Therefore, the
second slide member 22 can be positively prevented from
being moved by vibrations or other before starting the fitting,
operation, and therefore 1t 1s not necessary to push the
second slide member 22 back to its 1nitial position, and the
fitting operation can be carried out easily and rapidly.

When canceling the fitted condition, each {first engage-
ment arm 16 of the second slide member 22 i1s easily
clastically deformed since that portion of the lower surface
of the first engagement arm 16, facing away from the second
retaining portion 164, 1s not supported by the stopper
projection 30, and the engagement of each first retaining
portion 15 with the second retaining portion 16a can be
smoothly canceled. Therefore, the operation for canceling
the fitted condition can be effected easily.

The present invention 1s not limited to the above
embodiment, but suitable modifications and 1mprovements
can be made.

For example, 1n the above embodiment, although the
stoppers are defined by the projections (stopper projections)
30, respectively, these stoppers may have any other suitable
form 1n so far as they perform a stopper function. Although
the slider 4 1s received 1in the male connector 2, 1t can be
received 1n the female connector 3. Although there are
provided the two lock arms 8 and the two first engagement
arms 16, there may be provided one lock arm and one first
engagement arm.

As described above, 1n the present invention, when the
slider 1s disposed 1n 1ts initial position that the second
retaining portions of the second slide member are retained
respectively by the first retaining portions of the one con-
nector before the operation for fitting the male and female
connectors together 1s started, each stopper of the first slide
member prevents the cancellation of the engagement of the
first retaining portion with the second retaining portion.
Theretfore, the second slide member can be positively pre-
vented from being moved by wvibrations or other before
starting the fitting operation, and therefore it 1s not necessary
to push the second slide member back to 1its mitial position,
and the fitting operation can be carried out easily and
rapidly.

10

15

20

25

30

35

40

45

50

55

10

What 1s claimed 1s:
1. A connector fitting structure comprising:

a first connector having an 1nner housing opening to a
front side thereof, an outer housing covering said inner
housing and a lock arm provided on said inner housing;

a second connector fitted and connected to said first
connector and having an engagement projection;

a slider comprising, a first slide member for sliding within
said first connector in a connector {fitting direction, a
second slide member engaged with a rear portion of
said first slide member, and a resilient member for
urging said first and second slide members away from
each other;

wherein (i) before a connector fitting operation, at least
one part 16a of said second slide member 1s engaged
with at least one part of said first connector to thereby
retain said second slide member 1n 1ts initial position
and a stopper means 1s provided on said first slide
member for preventing the cancellation of the engage-
ment between said parts of said second slide member
and said first connector, and

(i1) in accordance with the connector fitting operation,
said engagement projection of said second connector
urges said first slider member and deforms elastically
said lock arm to thereby prevent tentatively said second
slide member from moving, whereby said first slide
member 15 moved relatively to said second slide mem-
ber and said first connector to thereby unlock said
stopper means and disengage said engagement between
said parts of said second slide member and said first
connector by an abutment of a portion of said first
connector with said second sliding member.

2. A connector {itting structure according to claim 1,

wherein said stopper means 1s provided as a projection.
3. A connector {itting structure according to claim 1,

wherein said part of said second slide member 1s provided
as a retaining portion formed on an elastically-
deformable engagement arm provided 1n said second
slide member and said part of said first connector 1s
provided as a retaining portion formed on said outer
housing.

4. A connector fitting structure according to claim 1,
wherein said part of said first connector includes a projection
provided on an 1nner surface of said outer housing.

5. A connector fitting structure according to claim 1,
wherein 1n said initial position said resilient member 1s

compressed by said first and second slide members.

6. A connector fitting structure according to claim 1,
wherein said part of said second slide member 1ncludes a
retaining projection formed on a deformable engagement
arm and wherein said stopper means abuts against said
deformable engagement arm.

7. A connector fitting structure according to claim 6,
wherein stopper means includes a projection.
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